Nitric oxide synthases and protein oxidation in the quadriceps femoris of patients with chronic obstructive pulmonary disease.
Skeletal muscle dysfunction contributes to poor exercise performance in patients with chronic obstructive pulmonary disease (COPD). Increased oxygen radicals and nitric oxide (NO) have been proposed as mechanisms. In this study, we assessed the levels of protein oxidation (carbonyl formation), lipid peroxidation (4-hydroxy-2-nonenal formation), catalase and Mn-superoxide dismutase (Mn-SOD) expressions, nitric oxide synthases (NOSs), and protein tyrosine nitration in quadriceps muscles of 12 patients with patients with COPD and 6 control subjects. Lipid peroxidation was elevated in muscles of patients with patients with COPD as compared with control subjects, but protein oxidation was not. Muscle Mn-SOD but not catalase protein expression was significantly higher (200%) in patients with patients with COPDas compared with control subjects. Expression of neuronal NOS and endothelial NOS isoforms did not differ between control subjects and patients with COPD, whereas no inducible NOS protein expression was detected in limb muscles of the two groups of subjects. In patients with COPD, neuronal NOS expression correlated negatively with the degree of the airway obstruction (%FEV1 predicted). 3-Nitrotyrosine levels were significantly elevated in muscles of patients with COPDas compared with control subjects, and correlated positively with nNOS protein levels. These results indicate the development of both oxidative and nitrosative stresses in the quadriceps of patients with COPD, suggesting their involvement in muscle dysfunction.